Diversity of fatty acid-binding protein structure and function: studies with fluorescent ligands.
The mammalian fatty acid-binding proteins (FABP) are localized in many distinct cell types. They bind long chain fatty acids in vitro, however, their functions and mechanisms of action in vivo remain unknown. The present studies have sought to understand the relationships among these proteins, and to address the possible role of FABP in cellular fatty acid traffic. A series of anthroyloxy-labeled fluorescent fatty acids have been used to examine the physicochemical properties of the fatty acid-binding sites of different members of the FABP family. The fatty acid probes have also been used to study the rate and mechanism of fatty acid transfer from different FABP types to phospholipid membranes. The results of these studies show a number of interesting and potentially important differences between FABP family members. An examination of adipocyte and heart FABP (A- and H-FABP) shows that their fatty acid-binding sites are less hydrophobic than the liver FABP (L-FABP) site, and that the bound ligand experiences less motional constraint within the A- and H-FABP binding sites than within the L-FABP binding site. In keeping with these differences in structural properties, it was found that anthroyloxy-fatty acid transfer from A- and H-FABP to membranes is markedly faster than from L-FABP. Moreover, the mechanism of fatty acid transfer was found to be similar for the highly homologous A- and H-FABP, whereby transfer to phospholipid membranes appears to occur via transient collisional interactions between the FABP and membranes.(ABSTRACT TRUNCATED AT 250 WORDS)